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BECAUSE THE INCIDENCE of convulsions in cerebral
palsied children is reported to be between 32 per
cent2 and 47 per cent,6 review of the seizure problem
in adults with cerebral palsy is important for indi-
vidual and community planning for these patients.
This report presents data regarding seizure problems
occurring in a group of 250 cerebral palsied persons
between 16 and 52 years of age. This unselected
group comprises the total number evaluated at the
Vocational Training Center, United Cerebral Palsy
Association of Los Angeles County, between Febru-
ary 1954 and June 1957.

Data from the history, as given by the patient
and/or his family, showed that 32 per cent (81 of
the 250) had had one or more convulsions. No
attempt has been made in this report to differentiate
the types of seizures other than to indicate any
known focal elements, as the histories were not de-
tailed enough to give this information accurately.
The group consisted of 158 males and 92 females;
of these, 53 males and 28 females gave a history of
seizures.

For the purpose of this study, patients were
divided into groups according to age at occurrence
of convulsions as shown in Table 1.

Approximately one-third (26) of the 81 who had
had convulsions at some time during childhood con-
tinued to have a seizure problem after 16 years of
age. In no case did seizures begin after 16 years of
age.

In reviewing the group whose seizures occurred
in the neonatal period only (Table 2) it was noted
that there were abnovmal natal factors in all but
one case. Abnormal natal factors included a history
of trauma, respiratory difficulty, neonatal limpness
or rigidity, and other findings which appeared to be
of sufficient significance to suggest central nervous
system damage.

Despite the fact that seizures occurred only dur-
ing the neonatal period, sixteen of the eighteen
patients later showed moderate to severe quad-
riplegic physical involvement. Only one was born
prematurely.
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* Seizures occurred at some time in 81 (or 32
per cent) of an unselected, consecutive series of
250 cerebral palsied persons between the ages
of 16 and 52 years, an incidence similar to that
reported by other investigators in groups of
cerebral palsied persons who were mainly chil-
dren.
The incidence of seizures of any kind after

16 years of age in the present series was 10 per
cent as compared with 0.5 per cent in the gen-
eral population. Half of the 10 per cent had
more than six convulsions despite drug therapy,
and the other half had fewer than six.

Of thirty-six who had convulsions in the neo-
natal period, only four had seizure problems as
adults, even though most showed moderate to
severe physical handicap after age 16.

Data on the small group of paraplegics in the
present study, all spastics, were in accord with
reports by other investigators with regard to
decreased incidence of seizures in cerebral pal-
sied patients with normal upper extremities. Of
the thirteen (5 per cent of the 250) whose
seizure problems continued to be clinicaUy sig-
nificant in adult life, ten had had frequent
seizures in childhood. Eight were hemiplegic.
There appeared to be no relationship between
the severity of physical handicap and the inci-
dence of seizures after age 16.

TABLE 1.-Data on Continuance of Epileptic Seizures In a Group
of Cerebral Palsied Adults Who Had Had Seizures Before Age 16

Number of
Patients

Seizures before Age 16 years .81
I. Before 16 years of age only ..55

Neonatal only ... 18
Birth to 6 years .25
Birth to 16 years .12

II. Continued after 16 years of age.. . 26
Occasional seizures 13
Many seizures . 13

Table 3 shows that, excluding those with seizures
in the neonatal period only, twenty-five reported no
fits after the first six years of life.

In the patients who had seizures between birth
and six years of age (Table 3), the proportion con-
sidered to have had abnormal natal factors (14 of
25) was a little more than half,.compared with 92
per cent in the group with seizures limited to the
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TABLE 2.-Patients with Seizures Umited to Neonatal Period
(Birth to One Month)

(Total number, 18)

Incidence

Cause:
Prenatal factors.........................----------------------°0

Natal factors .------------------- 17
Postnatal factors ....................1..1
Unknown ....................0............

Extent of handicap:
Paraplegia .1.. ................ .-- ..- 1
Hemiplegia .....................1
Triplegia .--------------------------------------------------°0

Quadriplegia.-----------------------------------------16
Severity of physical handicap:

Mild .....................2
Moderate .--------------------8

Severe ..................................................8................... 8

neonatal period. Again quadriplegics predominated
with roughly equal numbers being mildly, moder-
ately and severely involved physically. Convulsions
usually occurred infrequently, and often were asso-
ciated with a febrile illness. They were focal in one
patient only. Thirty-six per cent of the patients in
this group were born prematurely. Premature birth
occurred more often in this group than in any other
(nine of a total of seventeen prematures in this
series), and most of the very small prematures were
included in it.

Omitting the groups with seizures in the neonatal
period only and also those whose seizures ceased by
age six, twelve patients reported convulsions con-
tinuing to some period between six and sixteen
years (Table 4). Natal abnormality was noted
in the majority, and the entire group appeared
to have had damage of the central nervous system
from the time of birth. None had illness or accident
after birth as a causative factor. All but one were
quadriplegic, and ten were moderately or severely
involved physically. Half were estimated to have
had more than six seizures. Again a small propor-
tion, three of the twelve, had seizures in the neonatal
period. Three were born prematurely.

Of the patients reporting only occasional convul-
sions after 16 years of age (Table 5), half had a
history of some abnormality during the natal period;
ten of the thirteen probably were affected from birth.
None had been born prematurely. Five were hemi-
plegic, a proportion greater than in any of the
preceding groups, although the majority had all
four extremities affected. Most were moderately
involved physically. Four, or approximately one-
third, reported focal episodes, and over one-half had
more than six seizures. Of these, three had them
frequently in childhood.
Of those having many seizures either with or

without medication after 16 years of age (Table 6),

TABLE 3.-Patlents with No Seizures After Six rears (Excluding
Those with Neonatal Seizures Only)

(Total number, 25)

Incidence

Cause:
Prenatal factors ......................................1..............1

Natal factors.--------------------------------------14
Postnatal factors ....4
Unknown ...................................... ......6...........6

Extent of physical handicap:
Paraplegia 2
Hemiplegia .....................................................................2
Triplegia..........................................3
Quadriplegia .................... 18

Severity of physical handicap:
Mild .....-------------------------------------------------------.7
Moderate .... 11
Severe .....................................7...........7

Number of seizures:
Few* .......... 24
Many* ...........1
'Few = Fewer than six. Many = Six or more.

TABLE 4.-Patlents 16 Years of Age and Over with Seizures, Not
Including Those Whose Seizures Ceased by 6 Years of Age

(Total number, 12)

Incidence

Cause:
Prenatal factors ...........1
Natal factors .---------------------------8
Postnatal factors.-------------------------------0

Unknown .----- .-- .-- 3
Extent of physical handicap:

Paraplegia .....0............................................ O
Hemiplegia.------------------------------------------1
Triplegia .-----------------------------0

Quadriplegia .-------------------------------------------------11
Severity of physical handicap:

Mild .....................2
Moderate .-----------------------------------------------------------------------5

Severe.--------------------------------------------------5
Number of seizures:

Few* .-------------------------------6---------
Many .6............... 6
*Fewer than six seizures.

about half appeared to have had natal abnormalities
or were thought to have had central nervous system
damage from birth. Three of the thirteen were born
prematurely. Many were hemiplegic and moderately
involved physically. The number of cases judged
due to postnatal causes, five of thirteen, was pro-
portionately greater than in any of the other groups.
No paraplegics in this series had seizures after 16
years of age. In this group, those with natal and
postnatal etiological factors, ten of thirteen, had
very many seizures in childhood. Only one person
in this group had neonatal seizures. In all patients
convulsions were a continuing problem, rather than
one that had not begun until adult life. In seven of
the thirteen the seizures were thought to be focal.
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TABLE 5.-Patients with Occaslonal Seizures Continuing
After Age 16

(Total number, 13)

Incidence

Cause:
Prenatal factors ......................................................
Natal factors ......................................................
Postnatal factors. -------------

Unknown (present from birth, 3).............................
Extent of physical handicap:

Paraplegia. ------------------------------------

Hemiplegia .-----------------
Triplegia -.------------------------------.-- -------------------------------

Quadriplegia ........_...............................
Severity of physical handicap:

Mild ...................................................-------------------.----
Moderate ..............................................................--.--

Severe ........................
Number of seizures:

Few ... ....................................... ....
Many (but only occasional after 16 years).........

TABLE 6.-Patients with Many Seizures Continuing After Age 16

(Total number, 13)

Incidence

Cause:
Prenatal factors ..........................

o Natal factors.------------------............
7 Postnatal factors .
2 Unknown (present from birth,

Extent of physical handicap:
Paraplegia .

o Hemiplegia .
v ..Triplegia ---------------------------------------

o Quadriplegia ---------

8
Severity of physical handicap:

Mild................
Moderate.

8 Severe.
1

Number of seizures:
Few. ------------------------------------

5Many. -----------------------------------

1) ............................

Comparing the group having seizures only before
16 years of age (Group I, Table 7) with the group

whose seizures continued after 16 years (Group II),
suggests certain trends. Relating seizure incidence
to possible cause of the central nervous system
damage, we find natal abnormality in 39 of 55
(70 per cent) in Group I, and in 12 of 26 (46 per

cent) in Group II. Group II shows a proportion-
ately greater number with postnatal factors than
Group I; focal seizures appeared to be more fre-
quent in Group II also; the incidence was 5 of 55
in Group I and 7 of 26 in Group II.
The topographical distribution of physical handi-

cap (Table 8) shows no paraplegics in the second
group, and a considerable increase in the proportion
of hemiplegics in Group II. Of the seventeen hemi-
plegics, twelve reported natal problems as a possible
etiological factor, and five were thought to result
from illness or accident in the postnatal period. The
high proportion of quadriplegics in the first as

compared with the second group is noteworthy.
The severity of the physical handicap did not

vary widely in the two groups (Table 9). There
were relatively more seizures in childhood than in
adult life in the group having severe physical in-
volvement. Thus the disabling factor in these se-

verely involved cerebral palsied adults was more

often due to the physical handicap than to the
convulsive problem.

Table 10 indicates the difference in the incidence
of seizures for each clinical type of cerebral palsy
in the two groups. In the group with convulsions
continuing after age 16 years, there was a decided
preponderance of spastics (18 of 26), and thirteen
of the eighteen spastics in this group were hemi-
plegics. Of patients showing some form of abnormal

TABLE 7.-Seizures Correlated with Causes In Two Groups of
Cerebral Palsied Adult., One with Seizures Ending Before Age

16, the Other with Continulng Seizures

Group I Group II
Seizures Seizures
Under Continuing
16 Years After 16

Etiology Only Years

Prenatal factors ............................ 21
Natal factors .39 12
Postnatal factors .5 7
Unknown .9 6

Totals .......... : 55 (focal,5) 26 (focal, 7)

TABLE 8.-Seizures Correlated with Extent of Physical Handicap
In Two Groups of Cerebral Palsied Adults. One with No Selzures

After Age 16, the Other with Continuing Setures

Group I Group II
Seizures Seizures

Extent of Under Continuing
Physical 16 Years After 16
Handlcap Only Years

Paraplegia .............3 0
Hemiplegia ........... ..... 4 13
Triplegia ..................... 3 2
Quadriplegia ........... 45 11

Totals .................... 5526 81

motion (athetosis, rigidity, tremor, etc.), the ma-

jority (28 of 33) had convulsions during childhood
only.

DISCUSSION

According to Brain,1 the incidence of epilepsy
in the general population is 0.5 per cent. He noted
Patrick's and Levy's report of infantile convulsions
occurring in 4 per cent of normal children. Thom8
reported a 7 per cent incidence. That is, one child
in every 14 to 25 has a seizure at some time, as

compared with one adult in every 200.
The incidence of convulsions at one time or an-
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TABLE 9.-Selzures Correlated with Severity of Physical Handicap
in Two Groups of Cerebral Palsied Adults, One with No Seizures

After Age 16, the Other with Continuing Seizures

Group I Group II
Seizures Seizures

Severity of Under 16 Continuing
Physical Years After 16
Handicap Only Years

Mild .- 11 5
Moderate 24 17
Severe. 20 4

Totals. 55 26 81

other in the group of cerebral palsied adults in this
study (32 per cent) was lower than the 47 per cent
incidence reported by Perlstein, Gibbs and Gibbs6
in a series of 1,500 cerebral palsied patients, aged
three months to 20 years, but was close to the 35
per cent noted by Wishik.9

If the ratio of child to adult incidence of seizures
in cerebral palsied persons were the same as that
reported in the general population (namely 0.5 per
cent in adults against 4 to 7 per cent in children),
one would expect, statistically, that 2.3 to 4 per cent
of the 250 adults in this study would have had
seizures after 16 years of age; the actual incidence
was 10 per cent, half having only occasional seizures
and half having many poorly controlled convulsions.

Perlstein, Gibbs and Gibbs suggested that this
relatively greater persistence of seizures into adult
life among the cerebral palsied persons as compared
with unselected epileptics is due in part to the much
higher incidence of petit mal in unselected epileptics
(50 per cent) than in cerebral palsied (1.6 per
cent) and the tendency for petit mal to disappear
after adolescence. Studies of the electroencephal-
ographic patterns in this series of 250 cerebral
palsied adults are currently being carried out. These
studies to date indicate a very low incidence of petit
mal. Unfortunately, the histories available are not
sufficient to serve as a basis for clinical diagnosis of
type of seizures. The majority of those with many
seizures after age 16 had frequent seizures in child-
hood.

Penfield and Jasper5 said that "convulsive seizures
which occur during the acute reactions to operative
or traumatic brain lesions are of little significance
with regard to the future development of habitual
seizures." In this series, only four of thirty-six hav-
ing neonatal convulsions reported episodes at a later
date, whereas many of those having neonatal ab-
normality without neonatal convulsions did have
episodes later. Could this indicate that seizures per
se in the neonatal period are of little prognostic
significance as to the problem of epilepsy later in
life? They may be of considerable importance as an
indication of later physical abnormality, since most
of the patients in this series who had only neonatal

TABLE 10.-Incidence of Clinical Types of Cerebral Palsy In Two
Groups of Cerebral Palsled Adults, One with Seizures Before Age

16 Only, the Other with Continuing Seizures

Group I Group II
Seizures Seizures
Under Continuing
16 Years After 16

Clinical Type Only Years Total

Spastic . 22 18 40
Dyskinetic . .28 5 33
Ataxic.0 0 0
Others . 5 3 8

Totals ........... 55 26 81

TABLE 11.-Incidence of Seizures After Age 16 Correlated with
Degree of Physical Handicap 1250 Cerebral Palsied Adults)

Number
Having
Seizures

Degree of Total After
Physical Handicap Number Age 16

Mild .----------------------------------------65
Moderate . 117 17
Severe. -4---- 40 4
Unclassified . 28 0

Totals .250 26

seizures were later found to be moderately to se-
verely physically handicapped.

Brain' cited Patrick and Levy's data that 40 per
cent of epileptics had a history of "infantile con-
vulsions." In 12 of the 26 epileptic cerebral palsied
adults in the present study, the onset of seizures
was under age six.

Perlstein and Hood7 found 43 per cent of 334 in-
fantile spastic hemiplegics to have seizures. In the
present series, seventeen of the forty hemiplegics
had such episodes, a similar proportion. Of these
seventeen, thirteen continued to have a seizure
problem after 16 years of age. In four of the thir-
teen cases the seizures were due to postnatal causes.

Merritt3 said, "The frequency of convulsive seiz-
ures in organic diseases of the central nervous
system is not directly related to the severity or de-
gree of cerebral damage." This view appears to be
confirmed in the present series, as shown in Table
11. Seizure problems did not appear related to the
severity of the physical handicap.
On comparing the characteristics of this group

of 250 adults with 1,287 cerebral palsied children
seen at three cerebral palsy diagnostic clinics in Los
Angeles County,4 it was found that the patients in
the two series were very similar as to type, degree
and extent of physical handicap, incidence of seiz-
ures and intelligence. Therefore, this unselected
series of 250 adults can be said to be roughly com-
parable to the child population seen at diagnostic
clinics in Los Angeles County.

5201 Beverly Boulevard, Los Angeles 4 (Jones).
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For Your Patients-A number of specialists have asked that a slight copy change be made in
Message No. 1. This has been done and now Message No. LA is available as well as Message No. 1.

..................... ............................... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

* A Personal Message to YOU:
I consider it both a privilege and a matter of duty to be available in case of an

. emergency. However, you can understand that there are times when I may not be on call.
I might be at a medical meeting outside the city, on a bit of a vacation-or even ill.

Consequently, I thought it would be a good precaution if-on this gummed paper
which you can paste in your telephone book or in your medicine cabinet-I listed num-
bers where I can be reached at all times. Also, the number of a capable associate as an
added service. Here they are:

OFFICE HOME MY DOCTOR

OFFICE HOME ASSOCIATE DOCTOR

Sincerely,

,M.D.

.... ....... ......... ........... ................... .... ..... ..... .... .... .... .... .... .... .... .. . ......................... ....... .........

MESSAGE NO. 1A. Attractive, postcard-size leaflets printed on gummed paper, you to fill in tele-
phone numbers and your signature. Available in any quantity, at no charge, as another service to CMA
members. Please order by Message Number from CMA, PR Department, 450 Suffer, San Francisco.
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